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(54) PLOTTING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To easily manufacture a device capable of 
plotting at high speed by performing the position control of probes to a 
substrate only by the end part of a group of probes, and performing only the 
control of current to the other probes. 

SOLUTION: Plotting is performed by applying a voltage corresponding to a 
drawing pattern given from a pattern input part 60 between probes 21c. 21 d 
and a conductive layer 10 from a voltage applying part 7 under the control 
of a drive and emission control part 13. while a substrate is moved on XY 
plane by a moving stage 15. Thus, a current is carried to a resist layer 1 1 
just under the probes 21c. 21d, and the resist molecule is reacted therewith 
to form a latent image within the resist layer 1 1. The applying voltage of the 
voltage applying part 7 is changed by the drive and an emission control part 
13, so that the current detected as exposure (emitted current) by a current 
detecting part 6. or the corrected current of charge and discharge current 
by the probe-substrate electrostatic capacity is constant. 
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[004 6] ,lcoi•>i::-r^^ti^ atft<11i4 i oicto 

[0 0 4 7] **ffiCT{C*dtt5ai)!j1S«4 1 0C0fl|/5K{C 
mmmS:4 2 O6Oi^i7gi:(HHttc»0ioxt::.];;5X^. $ 

i'ff$.'r^zt/}^^tti^^o mz^ m2('a)\z^Lr:LX') 

(0 0 4 81 UT. j^t|-.IE»j^S4 2 Oco0iJS:Il4 (b) 

t::i:oTis.Bj-r^o 1^4 (b)itmimmmm4''2 o(om 

cO^Sfkf^Hr 57 2 5 0 0;5S;^7^y— Kict^ 

^ — ^ 2 1 0 0c0^1jbmffi2 1 OtCl^Xcor ^^^xm- 
vJ^ 2 5 0 ocoiiijt^i^2 7 o:^mm^i\. aincor.^^ 

^111—5' 2 5 0 0(o'^mmm2 s ocomwu^^mzmm- 
2 2 o;o^iffix.6n5o :$^mi^m(om~<om:mtB 

f^. Y:)o\^(omm]f)^^x^hh(Dt^i\ho t/c/^'*oT, 
.m-6or^^:x:ii~.^ 2 1 0 o(cj:^; x:^f^. iu\tt>'Y 

S"f^, COT^^^^ — ^ 2 5 0 0(C.j; Z:^r^coie 

[0 0 4 9] mU2 3 0 (D^mUZT ^ ^ 9 2 1 

OOco|l^||1^2 1 XtmHl^n. ^I1»';^&B2 3 oco 

5tffiSl5{wf±tS^<^^ 2 4 1 i: :iix^.lfig'rr^i$Ji-gB 2 4 2 
X^)f^h^<.^^2 4 0//»ffMd5nfjc. >'<t^2 4 oarM'^m 



2 4 2(Cfir^f-^Ji- .5' 2 1 0 OcOHI»f,a^gB2 1 0 

^^i^ll^o r i'^^^ — 5^ 2 10 ocoia^t®t^2 1 1 

(ommmmuiimU 232 ciig^s^n, ^ 2 

4 1' <h:m^iS*£i-^iSSiSgli2 4 2' .i: »';4^>5^<t^2 

4 0' mM^i^^^D, /<^^2 4 0* (0^f^Wz\±T^^ 
=l-j:. — .9 2 1 0 0(D^mm®^2 1 0/j^?g^$4x^ tbh 

\zzmmnt^^2 7 of)^m'^^ix^, r^^^^-^ 2 1 
0 0 (DrnT^mm 2 1 1 1 ^iftm^ 2 1 0 <t coPeiizi^ffl-r 

^mmt}\t. ^ix^'n. tf;i'a2 4 0. 2 4 0' ^3^ci^^ 

it^(OX\ Zigijb$ftg(S2 7 Oiir — -3^ 2 1 0 0 

[00 5 0] zmmt^U2 7 0^, Jiit!cO»g|52 3 0 <b 

'r^jfj-eziiibtt]gr)2 7 oco^«g(5{c;mii^l::#fl;r>:^^ 
2 5 0 0 ^ffj^-r^, zsEibtt§i5 2 

7 0 ir-f$:«j«co#g}5 2 7 0' 2 

5 1//*ffMi^ix. |p1L:'<#SR2 7 0* «ria^a55}'<!ri-S 

t5/vt^2 6 1 tzix^m'^-r^m'^U2 e 2x^^j:^y< 
^^2 6 o:3f6Xijm^<^^2 6 1 * t zn^m^^-r ^m^^u 

2 6 2' J:«^;7:i:-5^<^>2 6 0' A'^Jf^/iJc^nao ^-^^2 6 

0 cOil^SB 2 6 3 *j.];t>V< 4. 2 6 0' co^^SgR 2 6 3' 

J::(*.^«{cf?.if 2 2 0;^>'iStO{i-{tibn^}^$+3^1^?j5 2 8 

0/)'^'^^^iXhtt iy\Z^ mi^m^2 8 OlCT^^rL 

^— ^ 2 5 0 0</)nIi!jmi^2 5 O;5*^^^tl5o Ti^^^ 
:xai->^ 2 5 0 0C0[S:€mi^2 5 1 t'SJt!jmiS2 sot 

(orsiiZi'^m'r^mm:h\t. ^ix^'n. \tf3i2eo. 2 6 
0' ^r:iio^'^^(DX\ mi\-^wu2 8 oitz:^\^ m 
mtwiiX'±T:^\^) coffigsrSt-So ^mmmx\^. z 

IEIj!lttSlS2 7 0;^^T^1?"^^-:$' 2 1 0 0 J: *) X:^ 
[00 3 1] {^co^JSfJiJ-Cfl. mcoft^^fSBl&^tl-r^/S: 

[0 0 5 2] z(om4(b)<ommmx\t. z<Dmm^. 

1 tft:c/,)s«^s^c!r tx^mi^mmiLt$.'mzx^-d^ 
7ti.zm\\ Lxsm t Tftfafb-r ^ c t r^aa*. 

g|52 3 Oi6X-{JmUm^2 3 2{i, S^ir/jT-S 1 licoS 

mjzmmi^z X f9 mm $ tiss/^^ $ ixtz w^xmmim 

^oZt\Zf^h^ Lfc/i'^o-C, l^y^±tC. -d^jtkzm 

n^x^^D. 

1 0 o 5 3 ] 1 ^ y ^±ic-^x;{cafe^ij ur 

X. z.rk'jtizn^mLtzmmitmnmmmm^mfiZ'r^z 

t h'B^Xi^^Jo 



(8) 



nmW-l 1-7 3 9 0 6 



10 0 5 4 1 ^mmx-\t. ^m(otmmW}mm4 2 0 

[0 0 5 5] ^^f^ij IV 

^ Lfzmm&Kommmm t ^K&^^zm-j^ t ^ ^}i4n ^ 
mm^y Kg(5i i:m^8(D}i-imzm'i±xmmvrch(ox 

it. z(D\Bimzm-t^inm^mmRrjm^mmui 3(c 

[0 0 5 6] :^mmmxi>. mm^iZ^c^Lx. ^m^i'f 

(c^K izmmm) i^-tt^o i-^t(-2 i a-2 1 d-mm 

\z^<^-i^^m<, ^<-^-:y^m\^-x\^-^m. 
LTuv?;^ 1 1 t^mi\(Dwmfimmm'^mn'r 

c<o^JE0iJ-Cfl. iai{3:^bfc«li£(^Jtcj.tt, 
ffi® 4^ iHlfetc J: ^ M ^ ^miEU 5 t w .i: o T aiE -r -5 

^ilLW^mzX, ')-X^m<WuX^h. 
[0 0 5 7J i^mi^mx\±. S1S8{::JtL, mMfi®-^ 

TS«8^3 6 OffilHllSLfcfi^lw^ft-r^i, M;<ifl\ 

h mm^m^ ^ vn i^ih^D.^.^^'t^tLx)^^.^ 

8 3 6 oj^mU^fzmzm%-thti&W^^(r>\^i>y> v^^ 

^-:^/)mmz\^mx^7o. mkmm^. m 

\^miHix^ ^mw^.mtm\^mi^fiix^t^\.m^^ 



te^^f'•~v>'6 5T'S1S8S:3 6 0 ^[Hlte L /cf^{C3^^ L 

^^^-f&^8'^m{zy<9—>^mm't^ t . s^$+^o. 

1 mm e ry ^"T'lfc^, h v e :y f^5r 1 0 0 n m i: 

t, m^.}M&^um5 o\B\mx2 ommx^m^iz^<^ 

[0 0 5 8] VA±^.i.tc::bm^m^^ioi±^zt{zX^ 
\zm^VyV\^i>y^\-^<9-:^^VFm\.. MmMiO^ 

mMt Lxm^/ y^izx ^) v^<9—i^(o^\zm^ 

'm^^mm%mmmi^^i'^mx^ 
[0 0 5 9] mmm V 

[0 0 6 0] ^mmmit. \^t^tmti>^i^^<—2 2 a 
i6xrj2 2 d(/)mt(omtti^^x z^coj^.^Pm^mmm. 
\z.:L^i>(otLfzmx^^^ 8 3. 8 i^-^itrnxh^ . 

8 4.-8 2H.^7t3^gT-fo^o ytX Zj^CDf^^mttmU 

mn. mi 2 ia^xv^2 1 d tm^8 tcom^zmu^ 
'iki-f^^^/)m^^/)^h. mi^2 1 izmi±i:M^A.^i(!:^^7^m 
Lfz/)'-->x. m^u/)mi^2 1 a*o.]:a2 1 d\zn\ 

X. ^mJEiw .J; ^ ^ - n i^ti ^Siil-X^m-r^Z t 

zcofzi^). w\m^\}(omii{z.t^itLm^n(Dtzi^{z^ 
xz^(Dfw.^?^^mmm=&:mm^^t^^t. ^^u^t^i 

[0 0 6 1 ] MMm VI 

Ei8 (a) {tm3 (-a){Z^^'rij:^^l^y<—:}6XtJ^^(Di^ 

fzw-mm. m8 (b) \t^(ommm. m 9 (i-^rcowsaiii 

[0 0 6 2] *:^S£MT"fi. 133(a)^(2)8 (a) . HI 
3(b)tm8 {b) t^nh:LXX<'A^^^X^\Z. 
/^9'^3 4 a - 3 4 d^::^>^U^<— C0 &>?lJSt3 3 4 
a ' , 3 4 a * - 3 4 d ' . 3 4 d ' cOZ.O{r5>f iJ-TS 
t t iAZtf >^^l^y<—^yt^yu9'^{zMLXm^^^X 
it. Z(0[^i^^\^Ci>(DtLtZo ^hiz^ mJCD^MM 
tmmz^ mU(OiJ>^\^y<'-3 1 a . 3 1 n:fccttJ^3 

j m(/:)miL(o^.ii^^^x z^(om^mmw^mizx^-h 

o:) t L fz m X -5 o 9 K 9 3 :^J t>' 9 5 ^^M^X tn> 
*^). 9 2. 9 4 jo.J:{j<9 6f;i:^7ti^E-C*fo'5o 

ffitg8 i-^^ift^Sii:^ v;^ h 1 1 coffi;5^i^ 

olMJdiiCit L T. :^ /<^(/^{! tAgB;^i?r;(jS6^ telle 

%fz%\iLom\^^%xz^(DW.=^Wimmmh x^tzt- 
^(nnmntwimz^ ^'&\^tz\±mMnmi^^Wi 
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[0 0 6 3] mmm vn 

miO (a) \'Xm3(ix)lZir.-rtf>-^Uy<-'^3XV^^(/^ 

'/}^hw.fz^mm. mio (b) it^commm-c^Too 
[0 0 6 4] :^mmwvc\t. ms c a ) tmi o 

(a) . ms (b) <hl]10 (b) t&M^LXX<'A 
$:^ffigf5cO;^>^U/<— 3 la. 31 n*j\j:(0'3 j mcO|g 

iiLco^ xz^com^r^^ .ti m'^mi^z x^mihiz{x>LX. ^ 

vl^^'^3 5(Oi3 >=^l^y<—M(0^(0 3BBfiiZM^4 1 . 

4 2*DM:t>'4 3^^ttT, zcommtm^commt^WA 

tcomcD^&^itiiiZX vn^yx ■:fizLfrMxhToo 
[0 0 6 5] '4^mMmxn. mm^^^my^v^-^:^! 5{z 
h^ixfzm^xa. mmmzmmmu:!^itx^f^\.^ 

[0 0 6 6] mmm^ui 

mil (a) \'im3{'a)\Z7r:'rijl^^Uy<—i'3XU^(n 

■/)-hR.rz^mm. mi (b) \t^(oi^mmxhTo,, 
[00 6 7] :^mmmx\t. ms ( a ) tmi 1 

(a) . 1^8 (b) ^EIlO (b) ti:MttLXX<6i' 
^^^oX ic. f^fi-gf5 3 0 irSIgS i: </)f4HF*1f^^M#c^^ 
Talt-^ftcl^-tt^^^- V-r 5 1 . 5 2, 5 3jb\i:t>'5 4 
\ZX^X m^i^n-t -5 h <OX^^^,. z h (/^ .7. ^ ^ y — 

r^mms t§^\.-t}xmmLrz'^m^'mm'r^Dtzi/)iz. n-^ 

/L-y— 3 5C0'^ffiC0lZgoc0^{CgSl>|i'tA^S5%5 . 5 
6. 5 7^o.i:a'5 8 (5 7, 5 8 {IEI^f L /j: V ^) '^|3:tt 

[0 0 6 8] :^mmmx{t. mwis/>'^^m:y^y'-i^i 

iz±y h ^ixtzw^^ &m</mmx\ m\^^t)X7t^^i'9'- 
3 5 ^m^si^zw LHi>iZ}o t(^mi,t't-(/yWimi:mW'r 

[0 0 6 9] miSMiX 
1312 (a) itm3(a){Zifk'r^>^'^\^y<—:^'jXV^^'(r> 

^-e>afc^®{i-c-ib^o iai2 (b) li, ti'^uas/jsjB/S: 

0. iai2 (c) \-x^ \^mum\^-^k\.x\^'^;,'m>&x\± 
^x^vfi>'^7^\tLm.h - h ' x^?^-n^\z^j-:M^mii^xiy^ 

m\2 (d) {;t. m:i%W^W^m.^k\.X\^h^)^X\'l\xU 



[0 0 7 0] ^.^KCTT-I;t. El3(a)*a\tr>'liI3 (b) 

Xtm\.tz-'4^WiO:)\tmi3 la, 31 b 3 1 k — 

3 In. 32 a 3 2m 3 j m ^^ii/^yU^— 3 5 

^zm.m%n \-^\it:.m\t\\3 o t x^tzmx^y^, -rfi^ 

:l4^b^^^^ltc^g(5r4:#ii7J^/^.^-3 5^giJor»< L 
T^cfiitijcd/F^/Tg-rfj ^ t i>{z^ '^l^^^^umLtL-r^ X v iz 
<^^X^X\K'^^ivTzh(/,-)t^n^.. mi 2{zm^X3 
lb, 3 1 i ^o.i;0'3 1 s n^^x^'ixmi^^. 3 3ti# 
WM</?^\ * tb L^Srft* t X^-n 5 1 - 5 4 Jim 1 1 

{z^'r'M^myiiK/.^:^^^^ y—iz^ 5 5 -- 5 8 (57, 

^j. *:||J!Sfi?re^), .SffiWVIIItlRltS, ^ix^^^^^^-Y 

[ 0 0 7 1 ] HI 1 2 ( c ) tmi 2 ( d ) ^ Mm vxm 

[0 0 7 2] .^fc. ^^ffiM-e^., S«8;^i'^^«j;^7^- 
v>l otziry h^n/cm. itttl^com'g'C. ggv^;/JX-.-^ 

mm-tTjx -)iz'tix^i. mm^(oiu.mmm^mzrT 0 

w/)^^^4:^'zt itrnwimyi 1 1 1 xh^o 

[0 0 7 3] t/>=f-\y^<—(r)y<^ T^^ycoM 

mi 3 (a) \-XiJl^'f'l-^<—(n^ — u>^t}iiZX^^i\Li: 

mm. mi 3 (b) it^-commmx^^o^ zcomiz^i- 

, mm>R L ' //i 1 O 4^1 ^ L- 1 5 mSiScO ^jCOX 

ibfjo ^^0Te[3] 1 co^g^g 1 0 2 2 t 

:yti^^/y{ztm L tz, 

[0 0 7 4] '^'r.'WiiW'm^>^^:y^-(omMmm\z 

mRmiz^--&'rrommi^(/mmm. s {tmm^(o^ms 

[ 0 0 7 5 ] 

[i;c8 J 



[0 0 7 6 ] iv.^^ ^[i'tA^tScco^;^^ A 

[0 0 7 7] 
[^1] 
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[0 0 7 81 :ZZ'<:^ im\i:^^LX\.^^^:y^i^^<— [0 0 7 9] 
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[OO8OJ V^:^. ±m^ — ^>t}-/)Hy 3 0 aN(Om{C 
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[0 0 8 2] ^c^-^M'e^3^7!»^5 J: Vic. miE;^M0VcO 

±7^i.timm\zmLx- 8 ov^m>i^m^iz{±^ 

Z^z.tb^(DXhTo. 

[0 0 8 3] O^'iC. (114 (a ) \iLtf>-f-\^M^(n^ 

— n { c .J: 5 ^{4 5r fft -r 5 7t CO :?!7 :/ ^ uv 60<i!i 

^j^^^CT^^i-^pffini. 014 (b) \t^(/m 

Xh^). 7tSgI5cOitiiW^4 jL/. in, l¥i^t^O. 4 

Mm. L;6* 2 0 0 m^d JiU^ 10 0// m, ^l';^A^|$c 
;i*0. 0 2:^5J:t>'0. 0 9. gg§+coS$L' /A^um^ 

T^L=10 0Mm. J^ttcO:*>'!?^l^-/<~coE-ecOD5^^ 
3 1 0 0 a m-, SiaB<grB^(/.^£EB8 d *: 6 jl^ ra <!: t . m>L 
/cm/E$r4 0V<t L/ct ^ ~ d 6 1 0 a NT' 

1 3C0;?7 V^U/<-i:|W)tl6 8 0 0 

[0084] El4(a), mAih) iC t: L /cf^fhiZi&j^ffi 



2 6 1' i)m^x%h/)-\^/)-h. umzY^Fm-r^i^—u 

'^:h'/)^^~\''^mmx^^, 

[0 0 8 5] 

t^^x^^. 

[0 0 8 6] -^fc. m^i-3xum^(r>um\±. m^f^h 

1 0 , nil 1 ^ ^ V Mlia 1 2 (C.^-rma(OtgjtT'SV \ 

(u 3 1 ( a ) \t^%m^mmmmi(oi:>^ jru? 

b^/c^Bia, (b){;i:^co(piJffiI2I, 
[Iil4] (a)H*^P^{CggfflT'^5miS<tLfcgiltfiiEib 

^ (n ^ fi CO [1 CO ffi 3t ^ -rilJf ffi Ho 

[Ei 5 ] ^^m(/n&mWim(o\^(/mmnmfim.^>^^'r 

□ V ^ 

[mi] 13 2 (a){c.^i-:<7>'if-u/<— joJ:a^co<*mii 
c^^g/j: o fclllfef^J^ir:-rMMIllo 
[OS] (a) tlias (a )tC/T^i-:^^5^Uy^— ib^J:r/^ 



^m^l 1- 7 3 9 0 6 



b^fz^mm. (b) it^coiwmmo 

[119] m8{Z7ikirij:y=f'U^<-ioXU^<oi^m^(om 
Iiai 1] (a) lima (a)!^^^-:?^;^!^ U/<— jb\:tt>' 

mim^^^rz^^mm. (b) (i^-(^mme1o 

[{31 2 J (a) fi:[2]3 (a )(::^-r;^>^u^N-*o\J:c/ 
SfM;!i^?>M,7^c5pffi|iI, (b) fi, t^;}'Ji$|5;^5ffMi^ttTi^ 

(c) \'X^Um}f&^i^'C\^^^mi^'Cm:lU^'^^^ 
figb-b' •r'^fP::^f^{cl./:i»fSi2]^o.):t/ (d) 

[E]13l (a) {t:^>=^U^<—(/)^ — a>^t)izX^^ 

-r^ffidi, (b) n^cofflffim, 

[11114] (a) >=f-\^y<—(0^ — u >^:^lzX^o^ 

^^-r^mm. (b) ti-ecofflyiDiii, 

[mi] 



[r^-^cofs^0>^] 

:tj^y^m(/.^m^. lO'-mmmio. ii-uv^j^h 
mmm. i s-zummmm. 21 a. 21b. 21 

c, 2 1 d-^'Sticoflgtl-, 22a. 22b. 22c. 
2 2 d -- ^SttcO/^ t^g|5. 2 3 a - 2 3 d -igmttco 

2 4 --^/t'y— . 2 5, 2 3 0--' 

mPBlSHSfK 3 la, 31 b 3 1 k 3 1 n. 3 

2 a 3 2 m 3 j m- - {i'^AglS. 3 3 -HltfCOigS 

i^. 3 4 a. 3 4 b. 3 4 c J: 3 4 d —Jj^yuy— . 

3 5'"^m^-/l^y—. 3 G u-S 6 C 'M^:x.y^^^ 4 
1. 4 2 4b\];0'4 3 - I1®. 5 1. 5 2, 5 3*3j:t>'5 
4-;'.v^y— . 5 5. 5 6, 5 7*5.j:U^5 8-g|V^tf 
tA^B, 6 0-"/>:^-VA;^gB. 6 1 •••lHl$GSgiba5. 6 

6 6---[e]^g$4. 8 3. 8 1 

8 2. 8 4---S:7t^g. 9 1, 9 3*Dj:r/9 5-'7tag. 

9 2, 9 4ioJ:t/9 6---S7tSa. 2 2 0-ig^ff. 4 1 
0- -ftSit*ffi. 4 2 0-"}^.§+IIIi&^fi. 2 100-11- 

coSM^b^air ^^n.^— 2 5 0 o--||-<D^®>ft: 

m2] 



m 2 
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iffBB^l 1 -7 3 9 0 6 
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